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ABSTRACT 

We have developed a novel cantilever-type probe 
which is capable of less than 70  of pitch and 12g of 
force. This probe is suitable for wafer-level burn-in 
testing, function testing and circuit-board O/S testing 
including memory and RF devices. The probe was 
fabricated with epitaxial polysilicon on silicon substrate. 
The through via hole interconnection was formed in 
silicon wafer by nickel electroless plating and cupper 
electroplating. The electroless plating is easy method and 
can deposit film uniformly for deep trench and through 
hole. Especially, it can deposit film on any substrates 
without seed layer and allow it to be electroplated. The 
aspect ratio of through via hole was larger than 10:1 and 
the contact resistance was less than 1 ohm. 

INTRODUCTION 

It is the most challengeable work to achieve reliable, 
efficient, and cost-effective probe for IC test. The 
implementation of high performance probe becomes 
difficult with the conventional technology, because the 
number of pads per die increases and the pitch between 
pads decreases. The epoxy ring probe card, long the 
industry standard for probing silicon wafer, continues to 
dominate as the principal interface between the wafer 
and ATE (Automatic Test Equipment) as shown in Fig. 1. 
The conventional epoxy-type probe card consists of a 
PCB (printed circuit board) that supports an array of 
delicate wire contacts. These contacts serve as the 
electromechanical interface between the device under 
test, so-called DUT, and the test electronics [1]. However, 
these probes have several limitations: poor control of 
interface’s electrical environment and very fragile 
contacts. As integrated circuits become faster and more 
complex, the number of input/output pads increases 

drastically. Therefore, the size and the spacing of the 
pads must be decreased. In order to achieve these 
requirements, there have been several attempts to 
fabricate probe structures with batch Si process [2-7]. 
The membrane probe card [2] is one of these attempts. 
Membrane probe cards offer many advantages over 
epoxy needle probe cards giving lower parasitic 
inductance, controlled impedance tips, and improved 
mechanical reliability. It combines tungsten probe tips 
and aluminum interconnects in the polyimide membrane 
formed on a silicon substrate. The major drawback of 
this technology is that additional air pressure is needed to 
supply sufficient, uniform contact forces to the probe tips. 
This becomes more problematic as chip complexity and 
the number of contacts increases. Another approach 
includes micro-cantilever probes that can be individually 
actuated [3]. An array of micro cantilevers actuated by 
bimorph heating are made for the wafer probe card, but it 
is very difficult for micro cantilevers to generate enough 
force to break the oxidized layer on the surface of the Al 
pad, and heater signal lines are needed in addition to the 
test signal lines. 

Fig. 1. Automatic test equipment. 
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In this paper, we have developed a novel silicon 
probe card using MEMS process in order to solve the 
limitation of fine pitch and high frequency, and problem 
of silicon process for probe card. This probe is applicable 
to less than 50  of fine pitch, less than 5g of force, 
and higher than 2GHz of frequency. 

DESIGN & FABRICATION 

Probe card design requirements can be divided into 
a variety of categories, one being mechanical and the 
other electrical performance. Mechanical performance 
can be divided into envelope, elecromechanical, and 
performance. Electrical performance is also divided into 
contact quality, signal speed, and AC/DC signal quality 
[1]. In addition, the probing environment, probe card life, 
and the maintenance process are essential considerations. 
In this paper, we focused on planarity, compliance, 
overdrive, and force. Cantilever-type probe was 
fabricated with the following procedure as shown in Fig. 
2. The starting material was 4 inch (100) Si wafer with 
the thickness of 525 . A 50  thick epitaxial 
polysilicon was deposited on the Si wafer with patterned 
oxide at 1050  for 60 minutes [8].  
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Fig. 2. Fabrication flow of epitaxial polysilicon probe 
process. 

Firstly, a 4  thick thetraethylorthosilicate 
(TEOS) was deposited on the back side to make through-
hole, and etched by deep silicon RIE etcher after 

patterning. Secondly, Ni was deposited by electroless 
process and Cu was deposited by electroplating. Finally, 
probe tips were formed after isotropic etching around 
cantilever using XeF2. The fabricated probe array was 70 
~ 100  of pitch and the etch depth under the probe 
was 50 . To test the probing capability of the probe 
array, we tried to contact it on the Al pad and put the 
probe dies on PCB. 

RESULTS & DISCUSSION 

A die with 64 pins probe tips was successfully 
fabricated as shown in Fig. 3 and attached on PCB. The 
mechanical characteristics of probe tips were measured 
using a manual machine. A small amount of tips were 
broken during tens of contact test, when we applied 4N ~ 
10N force which was much stronger than normal probing 
force. The probe marks, as shown in Fig. 4, were vivid in 
case of above force. After probe was deposited with Au, 
the contact resistance was less than 0.5 .

Fig. 3. 64 pins probe tips. 

Fig. 4. Contact test on Al pads. 

Si0.2 SiO2

10 Ni

Fig. 5. Ni elecroless plating through via holes. 

To make fine pitch probe card, through-hole 
technology is essential. There have been several reports 
on the interconnection through holes [9-11]. S. Linder et
al. demonstrated that through hole was formed by KOH 
wet etching, was electroplated by gold layer, and was 
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